Background: Open heart surgery is one of the most common and valuable treatment methods for cardiovascular diseases, a common side effect of which is atrial fibrillation that occurs due to various reasons. Objective: To determine the relationship between incidence of atrial fibrillation (AF) and duration of cardiopulmonary bypass (CPB) in patients after open heart surgery. Methods: The present retrospective cohort study was conducted on 330 patients in Farshchian Heart Center through census. The required data were collected from medical records of the patients undergoing coronary bypass surgery using data collection between April 2015 and March 2015. Then, data analysis was performed using SPSS software (ver.16) at error level of p<0.05. The tests used in this study included independent-samples t-test, Mann-Whitney, and chi-squared tests. Results: Based on the results, mean age of the patients was 61.76±9.2, the majority of the patients (70.1%) were male. The association between Incidence of Atrial Fibrillation and cardiopulmonary pump time (minute) was not meaningful. Incidence of atrial fibrillation had statistically significant relationship with variables of mean age, BMI, PAC, PVC, creatinine and duration of hospitalization (p<0.05); on the other hand, variables of gender, cross clamp time (minute), intubation time (hour), and clinical history had no effect on atrial fibrillation incidence rate (p>0.05). Conclusion: Since the pathogenesis of AF after cardiac surgery is believed to be multifactorial, including clinical variables and technical intraoperative factors, the relation between incidence of AF with mean age, BMI, PAC, PVC, creatinine and duration of hospitalization was significant. But AF was not related to cardiopulmonary pump time (minute). It is necessary to conduct further research on factors affecting incidence of atrial fibrillation.
Material and Methods
The present retrospective cohort study was conducted in Farshchian Heart Center, Hamedan University of Medical Sciences. Research population included all the patients undergoing open heart surgery between April 2015 and March 2015. Data collection was performed through census; furthermore, the research was conducted on all the patients who had the following inclusion and exclusion criteria. The inclusion criteria included patients who underwent open heart surgery, availability of medical records, and completeness of the required information; The exclusion criteria included simultaneous mitral valve surgery, history of heart surgery, preoperative supraventricular dysrhythmia, consumption of anti-arrhythmic drugs (except for beta-blockers) during, before, and after surgery, having serious lung problems (patients who received lung counseling by request of the physician and were high-risk in terms of lung diseases), chronic renal failure, history of ventricular aneurysm surgery, thyroid dysfunction, age of above 80 years old, and history of OFF-Pump surgery. Finally, after examining all the cases, 330 cases were selected and 69 were excluded due to having the exclusion criteria (Diagram-1). Data collection tools included demographic information and clinical information. Demographic information included age, gender, weight, height, and body mass index (BMI); furthermore, clinical information included NA, K, creatinine, incidence of atrial fibrillation (AF) and other arrhythmias, cardiac infarction, systemic diseases, duration of cardiopulmonary bypass (CPB), duration of cross clamp and intubation length of hospital stay. According to the questionnaires, a specific code was allocated to each patient. It must be noted that all the required information was collected from cases of the hospitalized patients; additionally, all the ethical considerations were applied throughout the study. Regarding the retrospectiveness of the study, it was impossible to obtain the patients' informed consent. Information of the patients' cases was considered confidential and merely used for the research objectives. At the end, the collected data was analyzed using independent-samples t-test, Mann-Whitney, and chi-squared tests; furthermore, analysis of the obtained data was performed using SPSS version 16 (SPSS Inc., Chicago, Illinois, USA) at error level of p<0.05.
Results
Based on the results related to the demographic information, the mean age of the studied patients was 61.76±9.2; moreover, the majority of the patients (70.1%) were male. Also, 72% of them had three involved arteries. Incidence of AF was observed in 32.6% of the patients in ICU. Moreover, data analysis showed that the mean age of the patients in the AF incidence group was higher than that of the patients without incidence of AF (p=0.008); furthermore, BMI of the patients in the AF incidence group was significantly lower than that in the other group (p<0.001). However, variable of gender had no effect on incidence of AF (p>0.05). Comparing the clinical results indicated that the mean value of creatinine in patients of the AF incidence group was significantly higher than that of the patients without AF (p=0.0001); on the other hand, the mean duration of hospitalization (in days) for patients with AF was significantly higher than that of the patients without AF (p=0.013). But variables such as ejection fraction, Na, K, duration of cross clamp (min), duration of cardiac bypass pump (min) and duration of intubation (h) had no effect on incidence of AF (p>0.05) ( Table 1) . Results obtained from the patients' information showed that the PAC (p<0.001) and PVC (p=0.010) arrhythmias were significantly related with incidence of AF; however, supraventricular tachycardia had no effect on incidence of AF (p=0.548) ( Table 2) . 
Discussion
Postoperative atrial fibrillation (POAF) is common after cardiac surgery (30) . The incidence of POAF varies from 10-50%, and in our study, incidence of AF was observed in 32.6% of the patients in ICU. Although it is not a lifethreatening rhythm disturbance and may present as self-limiting onset, it has major medical and economical implications (22) . The pathogenesis of AF after cardiac surgery is believed to be multifactorial, including clinical variables and technical intraoperative factors (30, 31) . The present study was aimed to determine the relationship between incidence of AF and duration of CPB pump in patients after coronary artery bypass graft surgery. According to studies, increasing CPB time can increase the complications. Confirming this issue, Cho (2017) with multivariate analysis, showed that longer CPB time (>60 min, odds ratio: 7.47) was a risk factor for lower radial pressure (32) and in the study of Radmehr (2010) , in the group that had increase in preoperative creatinine, the CPB time was longer (33). The present study was a propos of the first objective of the research, which was "to determine the relationship between duration of the CPB pump (min) and incidence of AF after open heart surgery", the obtained results indicated no significant relationship between duration of the CPB pump and incidence of AF. This finding is consistent with the study of Thoren, which did not have a significant relationship CPB time with incidence of AF after heart surgery (34). Whereas, this result was not consistent with results of Helgadottir, or Mariscalco (25, 35) ; since, in these two studies, duration of CPB pump had significant relationship with incidence of AF after heart surgery. Difference in significance of the above-mentioned results might be due to the larger sample size in these studies or can be attributed to the fact that patients with various cardiac surgeries have been included in these evaluations. A propos of the second objective of the research, which was "to determine the relationship between incidence of AF and demographic characteristics", the statistical tests indicated significant relationship for variables of age and BMI; moreover, similar results were obtained by Prakasa Rao by investigating the effect of preoperative metoprolol on early initiation of AF, and Pilatis (2013), by predicting the AF in patients undergoing coronary arteries bypass surgery (18, 22) . Furthermore, in a study by Van Oosten (2014), the variable of BMI was significant (36) , but results of the statistical tests indicated no significant relationship between gender and incidence of AF (p>0.05), which was consistent with results of Gol Mohammadi (17) . As for the other objective of the research, which was "to determine the relationship between AF incidence and duration of hospitalization (in days) in ICU after open heart surgery", the obtained results indicated a significant relationship. Accordingly, the studies conducted by Prakasa Rao (2016), Helgadottir (2012), Mariscalco (2014) , and Sarzaeim (2014) showed that the number of days of hospitalization in ICU after open heart surgery has been significantly increased after incidence of AF (18, 25, 29, 35) . The increase in hospitalization days after the incidence of AF is due to complications of AF and hemodynamic instability, which leads to the continuation of treatment and hospitalization. In our study, the statistical tests indicated significant relationship between PVC-PAC and incidence of AF after open heart surgery (p<0.05); moreover, the study conducted by Sarzaeim to investigate the effect of vitamin C on prevention of AF, confirms the findings of the present study (29) . Because the causes of AF incidence such as electrolyte disturbances and mechanical manipulation during surgery can cause other arrhythmias, in our research, the relation between clinical results and incidence of POAF (creatinine, sodium, potassium) indicated that only creatinine had a significant relationship, which was consistent with results of Melduni et al. who reported significant relationship between creatinine and incidence of AF. Moreover, in a study conducted to investigate the relationship between the increased mean serum creatinine level before and after surgery, Radmehr expressed that the increase in the mean level of serum creatinine before the operation, affected the increase in premature death and postoperative complications (29) . In the present research, the results obtained for ejection fraction and duration of cross clamp and intubation indicated no statistically significant relationship, which was consistent with results of Thoren, Van Oosten, and Guenancia (21, 34, 36) . Furthermore, Ozcan's study showed no significant relationship between ejection fraction and postoperative AF (37) . Lastly, it is necessary to mention regarding the retrospective of the study that all the factors are not under the control of the researcher, and there was no oversight on the completion of the records to record the required research data. The incompleteness of the data (Missing Data) recorded is one of the constraints. Also, some patients' records were out of the center for various reasons and were not available at the time of the implementation of the study. Undoubtedly, one of the most important limitations of retrospective studies is the lack of control of subversion.
Conclusions
Regarding the volume of the available information, the obtained results indicated no significant relationship between duration of CPB pump and incidence of AF; however, by investigating and controlling other factors affecting incidence of AF, it would be possible to intervene in recognizing, preventing, and treating this type of common arrhythmia. Evidently, further studies in this field would lead to positive results in this regard.
